Role of calcium in adrenergic neurochemical transmission in the aging heart.
The effect of modification of extracellular Ca2+ concentration ([Ca2+]0), the administration of the neuronal Ca2+ channel blocker, omega-conotoxin, and the calcium (Ca2+) ionophore, ionomycin, were examined in the isolated heart of male Fisher-344 rats 6 and 24 months of age. Hearts with the right cardiac sympathetic nerve intact were isolated and perfused with Krebs-Ringer solution containing cocaine (10(-6) M) to block uptake 1, metanephrine (10(-6) M) to block uptake 2 and yohimbine (3 X 10(-6) M) to prevent alpha 2 receptor inhibition of Ca2+ influx. The nerve was stimulated with frequencies of 2, 6 and 12 Hz for 1 min and NE output was determined by high-performance liquid chromatography/electrochemical methods. Effluent of hearts from 6-month-old rats contained higher levels of NE than effluent of hearts from 24-month-old rats at all frequencies of stimulation when perfused with either normal (1.2 mM), low (0.3 mM) or high (4.8 mM) [Ca2+]0. Even when high [Ca2+]0 was used to make more Ca2+ available, the amount of NE in the effluent of 24-month-old animal hearts was only approximately 54% of that found in the effluent of 6-month-old animal hearts perfused with normal [Ca2+]0. omega-Conotoxin caused a greater decrease in NE release in the older preparations suggesting that the neuronal Ca2+ channels of older preparations are more susceptible to blockade than those of younger preparations.(ABSTRACT TRUNCATED AT 250 WORDS)